F009138 



9319S-000672 



CONTACTLESS DATA COMMUNICATION SYSTEM, CONTACLESS 
IDENTIFICATION TAG AND CONTACTLESS IDENTIFICATION TAG 

CONTROL PROGRAM 

RELATED APPLICATIONS 
[0001] This application claims priority to Japanese Patent Application 
No. 2003-070532 filed March 14, 2003 which is hereby expressly incorporated 
by reference herein in its entirety. 

BACKGROUND 
[0002] Field of the Invention 

[0003] The present invention relates to data communications using a 
contactless identification tag, and particularly to a contactless communication 
system that is preferably used to detect that the contactless identification tag 
attached to baggage (e.g., a package) and so on is improperly detached. 

[0004] Description of the Related Art 

[0005] In a conventional system, a tag including a shock sensor (refer 
to Japanese Unexamined Patent Application Publication No. 2002-150248) is 
attached to a piece of baggage so as to detect that a shock is added to the 
baggage, by detecting a voltage change caused when the shock sensor is 
disconnected by the shock beyond a certain amount (refer to Japanese 
Unexamined Patent Application Publication No. 2002-150249). 
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[0006] According to the invention as shown in Patent Document 
2002-150249, although a shock can be usually detected, it is impossible to 
detect a shock when the tag is improperly detached because the shock sensor 
is not disconnected in such a case. Moreover, since the system provides no 
means to visually identify a tag to which the shock is added after detecting it, it 
requires complicated work to separate the tag to which the shock is added from 
other tags to which the shock is not added by detecting it again by means of the 
detection system. 

[0007] According to the invention as shown in Patent Document 2002- 
150248, the disconnection is detected by using the shock sensor as a part of an 
antenna. In this case, since a deviation in resonant frequencies blocks 
communications, it is impossible to discern whether the problem is a breakdown 
or a shock. 

[0008] In consideration of the above-mentioned problems posed by 
the conventional art, the present invention aims to provide a contactless 
communication system, a contactless identification tag and a contactless 
identification tag control program to detect that the contactless identification tag 
attached to a given object is improperly detached. 

SUMMARY 

[0009] In order to solve the problems described above, a contactless 
communication system according to the present invention includes a reader- 
writer device and a contactless identification tag. The reader-writer device 
includes a data communication means that is capable of data communications 



2 



F009138 



9319S-000672 



with the contactless identification tag and an electromagnetic wave transmission 
means for supplying power that transmits electromagnetic waves for supplying 
power to the contactless identification tag at the time of data communications by 
the data communication means. The contactless identification tag includes a 
driving electric power generation means that generates driving electric power 
from the electromagnetic waves for supplying power transmitted from the 
reader-writer device, an attachment means to attach the contactless 
identification tag to a given object, a detachment detection means to detect 
whether the contactless identification tag, which is attached to the given object 
by the attachment means, is detached from the given object or not, and a 
specific information display means to display specific information based on a 
detection result obtained by the detachment detection means! 

[0010] According to this composition of a first mode of the invention, 
the reader-writer device does data communications with the contactless 
identification tag by the data communication means, transmits electromagnetic 
waves to the contactless identification tag by the electromagnetic wave 
transmission means for supplying power at the time of data communications by 
the data communication means. The contactless identification tag generates 
driving electric power from the electromagnetic waves for supplying power 
transmitted by the reader-writer device by the driving electric power generation 
means, attaches the contactless identification tag to a given object by the 
attachment means, detects whether the contactless identification tag, which is 
attached to the given object by the attachment means, is detached from the 
given object or not, and displays the specific information by the specific 
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information display means, based on a detection result obtained by the 
detachment detection means. 

[0011] Accordingly, it becomes possible to easily visually find out (or 
discern) if the contactless identification tag is detached by detecting that the 
contactless identification tag attached to the given object, such as baggage, is 
detached and displaying that fact. While the term "baggage" is used throughout 
this application, one skilled in the art will appreciate that terms such as 
packages, parcels, and the like are to be considered equivalent thereto. 

[0012] In this case, the contactless identification tag is such as used 
in the RFID (Radio Frequency Identification) system, and is generally called a 
data-carrier. The tag can be in various shapes, such as a label, a card, a coin, 
and a stick. These shapes are closely related to their applications. For 
example, the tag can be a keychain-like card or label as a carry-along device. 
The tag can mainly be stick-shaped as a semiconductor carrier ID. It may be 
coin-shaped for being sewn in linen goods. 

[0013] The contactless identification tag also includes a memory 
region to exclusively read data or to read and write data freely. Furthermore, 
the tag of a certain type is workable without any battery by the contactless 
transmission of electric power from the antenna side. 

[0014] Here, the RFID system is an ID system using electric and 
electromagnetic waves as a carrier. The system enables the contactless 
identification tag to (1) be portable in size, (2) store the information in an 
electronic circuit, and (3) perform contactless communications. 
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[0015] Therefore, the RFID system is used to integrate and share 
information with a person, object, automobile, etc. that has the contactless 
identification tag. In other words, necessary information is available to the 
person, object, or automobile, and new information is added as necessary. 

[0016] Representative examples of the RFID system include the 
following: an electromagnetic coupling system, in which communications with 
the contactless identification tag are done by using mutual induction of coils in 
an alternating magnetic field; an electromagnetic induction system, in which 
communications with the contactless identification tag are done by mainly using 
electromagnetic waves at a frequency of 250 kHz or below or at a low- to 
medium-frequency of 13.56 MHz; a microwave system, in which data 
communications between the antenna at the side of the reader-writer device 
and the contactless identification tag are done by using electromagnetic waves 
at a frequency of 2.45 GHz; and an optical system, in which communications 
with the contactless identification tag are done by using optical transmission 
from an LED as a source of light to a photo transistor etc. as a light receiver. 

[0017] Major access modes are the following: a single access mode, 
a FIFO (First In First Out) access mode, a multi access mode and a selective 
access mode. 

[0018] In the single access mode, there is one contactless 
identification tag within an antenna communication region. On the other hand, if 
there is a plurality of contactless identification tags, which causes a 
communication error, it is impossible to communicate. 
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[0019] In the FIFO access mode, it is possible to communicate with 
one contactless identification tag after another coming into the antenna 
communication region. Since the contactless identification tag which has 
completed communications is kept in an access denied status, it is possible to 
communicate with a new tag coming into the antenna communication region, 
even if there are a plurality of contactless identification tags having completed 
communications remaining in the region. If a plurality of contactless 
identification tags come into the antenna communication region at the same 
time, which causes a communication error, it becomes impossible to 
communicate. The access denied status is removed once the contactless 
identification tag leaves the communication region. 

[0020] In the multi access mode, it is possible to communicate with all 
contactless identification tags, even if there is a plurality of contactless 
identification tags in the antenna communication region. 

[0021] In the selective access mode, it is possible to communicate 
with only specified contactless identification tags out of a plurality of contactless 
identification tags within the communication region. This is realized by using a 
command to allocate a number to each of the contactless identification tags 
within the communication region and a command to communicate with the 
specified contactless identification tags based on the allotted numbers. 

[0022] A second mode of the invention is different from the first mode 
of the invention in that the contactless identification tag includes a detection 
result transmission means to transmit information indicating detachment of the 



6 



F009138 



9319S-000672 



tag to the reader-writer device when the detachment detection means detects 
that the contactless identification tag is detached from a given object. 

[0023] That is, the contactless identification tag transmits information 
indicating the detachment to the reader-writer device, when the contactless 
identification tag is detected as being detached from the given object. 

[0024] This enables the reader-writer device to detect that the 
contactless identification tag is detached from baggage and so on, and thereby 
facilitating measures to be taken. 

[0025] A third mode of the invention is different from the first and the 
second modes of the invention in that the specific information display means 
displays information indicating the detachment of the tag as the specific 
information, when the detachment detection means detects that the contactless 
identification tag is detached from a given object. 

[0026] In other words, the specific information display means displays 
information indicating the detachment of the tag (by displaying an X-mark or a 
red screen, for example) as the specific information, when the detachment 
detection means detects that the contactless identification tag is detached. 

[0027] Accordingly, it is possible to easily visually judge the 
detachment of the contactless identification tag with the displayed information if 
the contactless identification tag attached to the given object, such as baggage 
and so on, is wrongly detached, thereby possibly being improperly attached to 
other baggage and so on. 

[0028] A fourth mode of the invention is different from the first through 
the third modes of the invention in that the detachment detection means 
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includes a voltage monitoring circuit which is able to monitor a voltage. Here, a 
part of a circuit wiring composed of the contactless identification tag is coupled 
to the voltage monitoring circuit, and the wiring is disconnected when the 
contactless identification tag is detached from a given object, and thereby 
enabling detection that the contactless Identification tag is detached from the 
given object by detecting a voltage change caused by the disconnection of the 
wiring. 

[0029] That is, the detachment detection means includes the voltage 
monitoring circuit to monitor the voltage, a part of the circuit wiring composed of 
the contactless identification tag is coupled to the voltage monitoring circuit, the 
wiring is disconnected when the contactless identification tag is detached from 
the given object. Therefore, It is possible to detect that the contactless 
identification tag is detached from the given object by detecting a voltage 
change caused by the disconnection of the wiring. 

[0030] As a consequence, it is possible to easily detect that the 
contactless identification tag is detached from a voltage change. 

[0031] A fifth mode of the Invention is different from the first through 
the fourth modes of the invention in that the specific information display means 
includes a display device having memory ability. In other words, the specific 
information display means has a display device with memory ability. If the 
display device is of an electrophoresis type having memory ability, it is possible 
to retain information, if it Is once displayed, without consuming any electric 
power. Therefore, it is possible to keep displaying the information indicating the 
detachment of the tag. Here, the display device of the electrophoresis type 
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utilizes electrophoretic mobility. Electrophoretic mobility means a phenomenon 
of minute particles naturally charged during dispersion (electrophoretic 
particles), migrating by the Coulomb force when applying an electric field to a 
liquid medium in which the minute particles are dispersed (a dispersion liquid). 
The display device of the electrophoresis type has ability to retain images once 
displayed (referred to as "memory ability" here), so it is possible to retain the 
images if displayed once, by applying an electric field. 

[0032] A sixth mode of the invention is the contactless identification 
tag in the contactless communication system according to the first mode of the 
invention. The contactless identification tag includes a driving electric power 
generation means that generates driving electric power from electromagnetic 
waves for supplying power transmitted from the reader-writer device, an 
attachment means to attach the contactless identification tag to a given object, a 
detachment detection means to detect whether the contactless identification tag 
attached to the given object by the attachment means is detached from the 
given object or not and a specific information display means to display the 
specific information based on the detection result obtained by the detachment 
detection means. 

[0033] The present mode provides the contactless identification tag in 
the contactless communication system according to the first mode of the 
invention. Its functional operations being already described, the description is 
omitted here. 

[0034] A seventh mode of the invention is different from the sixth 
mode of the invention in that the contactless identification tag includes a 
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detection result transmission means that transmits information indicating the 
detachment of the tag to the reader-writer device when the detachment 
detection means detects that the contactless identification tag is detached from 
a given object. 

[0035] The present mode provides the contactless identification tag in 
the contactless communication system according to the second mode of the 
invention. Its functional operations being already described, the description is 
omitted heire. 

[0036] An eighth mode of the invention is different from the sixth and 
the seventh modes of the invention in that the specific information display 
means displays information indicating wrongdoing as the specific information, 
when the detachment detection means detects that the contactless identification 
tag is detached from the given object. 

[0037] The present mode provides the contactless identification tag in 
the contactless communication system according to the third mode of the 
invention. Its functional operations being already described, the description is 
omitted here. 

[0038] A ninth mode of the invention is different from the sixth through 
eighth modes of the invention in that the detachment detection means includes 
a voltage monitoring circuit to monitor the voltage, a part of a circuit wiring 
composed of the contactless identification tag is coupled to the voltage 
monitoring circuit, the wiring is disconnected when the contactless identification 
tag is detached from the given object, and thereby enabling detection that the 
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contactless identification tag is detached from a given object by detecting a 
voltage change caused by the disconnection of the wiring. 

[0039] The present mode provides the contactless identification tag in 
the contactless communication system according to the fourth mode of the 
invention. Its functional operations being already described, the description is 
omitted here. 

[0040] A tenth mode of the invention is different from the sixth through 
the ninth modes of the invention in that the specific information display means 
includes a display device having memory ability. 

[0041] The present mode provides the contactless identification tag in 
the contactless communication system according to the fifth mode of the 
invention. Its functional operations being already described, the description is 
omitted here. 

[0042] An eleventh mode of the invention is a program that controls 
the contactless identification tag according to the sixth mode of the invention. 
The program includes a detachment detection step that detects whether the 
contactless identification tag attached to a given object by the attachment 
means is detached from the given object or not. and a specific information 
display step that displays specific information based on a detection result 
obtained as a result of the detachment detection step. 

[0043] The present mode provides a program to control the 
contactless identification tag according to the sixth mode of the invention. Its 
functional operations being already described, its description is omitted here. 
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[0044] A twelfth mode of the invention is the program that controls the 
contactless identification tag and that Is different from the eleventh mode of the 
invention in that the specific information display step includes a detection result 
transmission step that transmits information indicating the detachment of the tag 
to the reader-writer device when it is detected that the contactless identification 
tag is detached from a given object in the detachment detection step. 

[0045] The present mode provides a program to control the 
contactless identification tag according to the seventh mode of the invention. Its 
functional operations being already described, the description is omitted here. 

[0046] A thirteenth mode of the invention is the program that controls 
the contactless identification tag and that is different from the eleventh and 
twelfth modes of the invention in that the specific information display step 
displays information indicating wrongdoing as specific information when it is 
detected that the contactless identification tag is detached from a given object in 
the detachment detection step. 

[0047] The present mode provides a program to control the 
contactless identification tag according to the eighth mode of the invention. Its 
functional operations being already described, the description is omitted here. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0048] FIG. 1 is a block diagram showing the composition of a 
contactless communication system according to an embodiment of the present 
invention. 
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[0049] FIG. 2 is a block diagram showing the detailed composition of 
a reader-writer device 2. 

[0050] FIG. 3 is a block diagram showing the detailed composition of 
a contactless identification tag 3. 

[0051] FIG. 4 is a figure showing the composition of detachment 
detection by a voltage monitoring part 34 and a detachment detection part 35. 

[0052] FIG. 5 (a) is a figure showing the circuit composition of the 
contactless identification tag, while FIG. 5 (b) is a sectional view along the line 
A-Ain FIG. 5(a). 

[0053] FIG. 6 (a) is a sectional view along the line A-A when the 
contactless identification tag 3 shown in FIG, 5 is attached to a piece of 
baggage 4, while FIG. 6 (b) is a figure showing the state in which the 
contactless identification tag 3 is detached from the baggage 4 in the sectional 
view FIG. 6 (a). 

[0054] FIG. 7 is a flow chart showing the function operation of the data 
communication device 2. 

[0055] FIG. 8 is a flow chart showing response operations 
corresponding to a response request command from the contactless 
identification tag 3. 

DETAILED DESCRIPTION 
[0056] An embodiment of the present invention will now be described 
referring to the accompanying figures. FIGs. 1 through 8 show an embodiment 
in which a contactless data communication system according to the present 
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invention is applied to the baggage management operation of a shipping 
company. 

[0057] First, the composition of the contactless data communication 
system according to the present invention will be described referring to FIG. 1 . 
FIG. 1 is a block figure showing the composition of the contactless data 
communication system according to the present invention. 

[0058] As shown in FIG. 1, a contactless data communication system 
1 includes a reader-writer device 2, a contactless identification tag 3 including a 
plurality of contactless identification tags, and baggage 4 including multiple 
pieces of baggage. 

[0059] The reader-write device 2 writes management 

information such as a forwarding address and owner of the baggage and so on 
to the contactless identification tag 3 attached to the baggage 4, reads the 
management information written in the contactless identification tag 3 to display 
the fact in a display part, and also displays the information of a false use 
transmitted from the contactless identification tag 3 in the display part. The 
contactless identification tag 3 has an attachment part to attach itself to the 
baggage 4, corresponding to each piece of the baggage 4, and does 
contactless data communications with the reader-write device 2 by using an ID 
number so as to manage the baggage 4. In addition, the contactless 
identification tag 3 has a detection part to detect that it is detached from the 
baggage A, The contactless identification tag 3 detects the fact and informs the 
reader-writer device 2 of the fact when itself is improperly detached from the 
baggage. The ID number is a particular one for each contactless identification 
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tag 3 and is stored in a data memory part 33 of the contactless identification tag 
3 described later. 

[0060] The baggage 4 is baggage to be delivered according to an 
order of a customer in a shipping company. The contactless identification tag 3 
is attached to each piece of baggage. 

[0061] The composition of the reader-write device 2 will be described 
referring to FIG. 2. FIG. 2 is a block figure showing the detailed composition of 
the reader-write device 2. 

[0062] As shown in FIG. 2, the reader-write device 2 includes a data 
reception part 2a, a data transmission part 2b, a control part 2c, an operation 
part 2d, a RAM (Random Access Memory) 2e, a ROM (Read Only Memory) 2f, 
and a display part 2g. 

[0063] The data reception part 2a receives information from the 
contactless identification tag 3 without any direct contact. Thereby, it becomes 
possible to get the management information related to the baggage 4 and the 
information indicating that the contactless identification tag is improperly 
detached, and so on. 

[0064] The data transmission part 2b transmits a command to read 
information, such as the management information stored in the contactless 
identification tag 3 and the management information to correspond the 
contactless identification tag 3 to each piece of baggage and so on without any 
direct contact. According to the embodiment of the present invention, carrier 
waves at the time of the information transmission are used for supplying electric 
power to the contactless identification tag 3. 
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[0065] In this case, according to the embodiment of the present 
invention, communications between the reader-writer device 2 and the 
contactless identification tag 3 are done mainly by using the electromagnetic 
induction system in which electromagnetic waves at a frequency of 250 kHz 
band or below or at a low- to medium-frequency of 13.56 MHz are used to 
communicate, and also, the selective access mode is used to communicate with 
the specified contactless identification tag out of a plurality of the contactless 
identification tags in the communication region. 

[0066] The control part 2 totally controls the operations of the reader- 
writer device 2 by implementing a control program stored in the ROM 2f by 
means of a CPU (Central Processing Unit) that is not shown in the figure. The 
operations to be controlled include data communication processing utilizing the 
electromagnetic induction system such as receiving data from the contactless 
identification tag 3 and transmitting data to the contactless identification tag 3 by 
using the data reception part 2a and the data transmission part 2b. Other 
examples are changing set values for implementing the control program 
according to operations of the operation part 2d, and displaying of specific 
information such as information obtained from the contactless identification tag 
3 on the display part 2g. 

[0067] The operation part 2d includes operations such as switching 
power supply and resetting the program. The operation part 2d also includes a 
set part to set information to be written in the contactless identification tag 3, 
and so on. 
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[0068] The RAM 2e is a memory to temporally store necessary data 
to implement the control program stored in the ROM 2f by means of the CPU of 
the control part 2c. 

[0069] The ROM 2f is a read-only memory in which the control 
program to totally control the reader-writer device 2 is stored. 

[0070] The display part 2g includes a display region of liquid crystal 
and so on. The display part 2g functions to display information obtained from 
the contactless identification tag 3, set contents of the reader-writer device 2 at 
the present time, the status of processing, and so on. 

[0071] the composition of the contactless identification tag 3 will now 
be described referring to FIG. 3. FIG. 3 is a block diagram showing a detailed 
composition of the contactless identification tag 3. 

[0072] As shown in FIG. 3, the contactless identification tag 3 includes 
a data communication part 3a, a control part 3b, a data memory part 33, a 
detachment detection part 35, an electrophoresis display part 37, a power 
supply generation part 38, and a coil antenna 39. 

[0073] The data communication part 3a includes a data reception 
part 30, a data transmission part 31 , and the coil antenna 39. 

[0074] The data reception part 30 functions to receive data 
transmitted from the reader-writer device 2, utilizing the electromagnetic 
induction system. 

[0075] The data transmission part 31 has a function to transmit 
specific data stored in the data memory part 33 to the reader-writer device 2 
utilizing the electromagnetic induction system. 
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[0076] The coil antenna 39 receives electromagnetic waves including 
data transmitted from the reader-writer device 2 utilizing the electromagnetic 
induction system. 

[0077] The control part 3b includes a data control part 32, a voltage 
monitoring part 34, and a display processing part 36, so as to control operations 
of each part of the contactless identification tag 3 by implementing the control 
program of each part by means of the CPU that is not shown in FIG. 3. 
According to the embodiment of the present invention, the operation of the 
contactless identification tag 3 is controlled by the CPU and the control 
program. In addition, the operations can be controlled by a logic circuit. 

[0078] The data control part 32 controls data transmission and 
reception in the data communication part 3a, controls memory processing of 
received data, and so on. 

[0079] The voltage monitoring part 34 monitors a voltage of a 
predetermined circuit in the contactless identification tag 3. 

[0080] The display processing part 36 controls the display of specific 
information on the electrophoresis display part 37 according to a command from 
the data control part 32. 

[0081] The data memory part 33 functions to store specific 
information, such as management information received from the reader-writer 
device 2 in its own memory. According to the embodiment of the present 
invention, the above-mentioned control program is also stored in the memory. 
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[0082] The detachment detection part 35 functions to detect that the 
contactless identification tag 3 once attached to the baggage 4 is detached, as 
a voltage change in the voltage monitoring part 34. 

[0083] The electrophoresis display part 37 is a display device using 
the above-mentioned phenomenon of electrophoretic mobility. 

[0084] The power supply generation part 38 generates power from 
electromagnetic waves transmitted from the reader-writer device 2 and supplies 
the power to each part described above. 

[0085] The compositions of the voltage monitoring part 34 and the 
detachment detection part 35 will now be described referring to FIG. 4. FIG. 4 is 
a figure showing the composition of detachment detection by the voltage 
monitoring part 34 and the detachment detection part 35. 

[0086] As shown in FIG. 4, the detachment detection part 35 includes 
a first detective resistor part 35a and a second detective resistor part 35b. One 
end of the wiring of the first detective resistor part 35a is coupled to the power 
supply and the other end is coupled to the second detective resistor part 35b. 
One end of the wiring of the second detective resistor part 35b is coupled to a 
ground part of a circuit and the other end is coupled to the first detective resistor 
part 35a. The wiring extending from the joint part of the first detective resistor 
part 35a and the second detective resistor part 35b is coupled to the voltage 
monitoring part 34. 

[0087] That is, a voltage E3 at the joint part divided by the first 
detective resistor part 35a and the second detective resistor part 35b is 
monitored by the voltage monitoring part 34. 
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[0088] Next, a detailed composition of the contactless identification 
tag 3 will be described referring to FIGs. 5 and 6. 

[0089] FIG. 5 (a) is a figure showing the circuit composition of the 
contactless Identification tag, FIG. 5 (b) is a sectional view along the line A-A in 
FIG. 5(a). FIG. 6 (a) is a sectional view along the line A-A when the contactless 
identification tag 3 shown in FIG. 5 (a) is attached to the baggage 4. FIG. 6 (b) 
is a figure showing the state in which the contactless identification tag 3 shown 
in FIG. 5 (a) is detached from the baggage 4 in the sectional view of FiG. 6 (a). 

[0090] As shown in FIG. 5 (a), the circuit composition of the 
contactless identification tag 3 includes a substrate 300b and a coil antenna 39. 
Formed on the substrate 300b, the coil antenna 39 is made of a whirl-like 
(concentric) metal wire with one stroke sketch (continuous) along the 
surrounding of the substrate 300b. According to the embodiment of the present 
invention, the coil antenna 39 is formed by the ink-jet method using a metal ink. 

[0091] At the center of the substrate 300b, the control part 3b is 
mounted as an IC chip, and the electrophoresis display part 37 is also mounted. 
Coupled to the control part 3b with a wiring 300a as shown in FIG. 5 (b), a 
detachment detection circuit part 300 is provided. In the detachment detection 
circuit part 300, a wiring 300d of the first detective resistor part 35a is formed so 
that it can be conductive to the wiring 300a, while being adjacent to the wiring 
300a. An adhesion part 300c in the figure adheres the contactless identification 
tag 3 to the baggage 4. 

[0092] That is, as shown in FIG. 6 (a), the contactless identification 
tag 3 is adhered to the baggage 4 by the adhesion part 300c. Here, the 
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adhesion part 300e of the first detective resistor part 35a is formed in such a 
way as It can be separated from the other adhesion part 300c. As shown in 
FIG. 6 (b), when the contactless identification tag 3 is detached from the 
baggage 4, the first detective resistor part 35a, accompanied by the wiring 300d 
and the adhesion part 300e, is left on the baggage 4, separated from the body 
of the contactless identification tag 3, because the wiring 300d is adhered to the 
wiring 300a with weaker adhesion strength with that to the adhesive part 300c. 

[0093] . Thus, the first detective resistor part 35a is separated from the 
circuit shown in FIG. 4 when the contactless identification tag 3 is detached from 
the baggage 4. Consequently, the voltage divided by the first detective resistor 
part 35a and the second detective resistor part 35b is not divided any more, so 
that the voltage E3 changes. The voltage change is detected by the voltage 
monitoring part 34, which indicates that the contactless identification tag 3 is 
detached from the baggage 4. 

[0094] The function of the contactless data communication system 1 
will now be described in greater detail. 

[0095] Here, according to the embodiment of the present invention, 
the contactless data communication system 1 is applied to the baggage 
management of a shipping company. The system aims to check whether a 
contactless identification tag is detached from a piece of baggage or not and 
whether a false tag is used or not. 

[0096] The contactless identification tag 3 is attached to the baggage 
4 in advance. Then information to be written in the contactless identification tag 
3, which is attached to each piece of the baggage 4 to be shipped, is set by the 
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operation part 2d of the reader-writer device 2. Here, examples of the 
information to be set include a baggage sender, a baggage type, a baggage 
destination, an expected shipping date, and so on. After finishing setting the 
information, the set information is transmitted to the contactless identification 
tag 3 having each targeted ID number via the data transmission part 2b. 

[0097] On the contactless identification tag 3 side, when it receives a 
response request signal from the reader-writer 2, it generates driving electric 
power from carrier waves of the signal by the power supply generation part 38, 
and supplies the power to each part of the contactless identification tag 3. Then 
the information transmitted from the reader-writer device 2 is received via the 
data reception part 3a according to the control of the data control part 32, to 
which electric power is given through the above mentioned step, and is stored 
in a non-volatile memory by the data memory part 33. Furthermore, the 
information, such as a baggage type, a baggage destination, and an expected 
shipping date is respectively displayed in letters on the electrophoresis display 
device 37 by the information display processing part 36, based on the stored 
information. Finally, a response signal indicating that all of this series of 
operations have been completed is transmitted to the reader-writer device 2 via 
the data transmission part 31. Here, electric power is not necessary to retain 
the display of the information because of the features of the electrophoresis 
display device 37. 

[0098] When the contactless identification tag 3 is detached from the 
baggage 4, the first detective resistor part 35a is separated from the body, as 
shown in FIG. 6 (b). Then, in this state, if the contactless identification tag 3 
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receives the response request signal from the reader-writer device 2, it 
generates driving electric power from carrier waves of the signal in the power 
supply generation part 38 and supplies the power to each part of the contactless 
identification tag 3, in the same way as described above. Thereby, in the 
voltage monitoring part 34, to which electric power is supplied, a change of the 
voltage E3 is detected, and it is informed to the data control part 32. When the 
data control part 32 receives the information, it judges that the contactless 
identification tag 3 is detached from the baggage 4, and transmits a command 
to the display processing part 36 to make the electrophoresis display device 37 
display the information indicating the detachment. 

[0099] In this case, the display is such that clearly shows the state of 
the contactless identification tag 3, for example, a display of a large X-mark on 
the display part or a display of the whole screen in red or other bright colors. 

[0100] Next, the contactless identification tag 3 transmits the 
information indicating that the contactless identification tag 3 is detached from 
the baggage 4 and its own ID number to the reader-writer device 2 via the data 
transmission part 31 , by means of the control part 3b. When the reader-writer 
device 2 receives the information, the control part 2c judges that the contactless 
identification tag 3 of the responding ID number is detached from the baggage 
4. and the information is displayed on the display part 2g. Seeing the displayed 
information, an operator of the reader-writer device 2 would check whether the 
contactless identification tag 3 is detached from the baggage 4 or not, or 
whether the contactless identification tag 3 once detached is wrongly (or 
improperly) used again (e.g.. reattached to another, wrong, baggage 4). 
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[0101] When the contactless identification tag 3 is normally attached 
to the baggage 4, the contactless identification tag 3 only transmits its own ID 
number on receiving the response request signal from the reader-writer device 
2. Thereafter, data communications between the contactless identification tag 3 
and the reader-writer device 2, such as a command transmitted from the 
reader-writer device 2 and a response from the contactless identification tag 3 
responding to the request, continue. 

[0102] Here, there are various kinds of command, such as the 
response request command as described above, and also a data writing 
command to write the management information into the contactless 
identification tag 3, and so on. 

[0103] The flow of operations of the reader-writer device 2 will be 
described referring to FIG. 7. FIG. 7 is a flow chart showing operations of the 
reader-writer device 2. 

[0104] As shown in FIG. 7, the operations start with a step S700. The 
reader-writer device transmits a response request signal to the contactless 
identification tag 3 via the data transmission part 2b by means of the control part 
2c, which carries the process forward to a step S702. 

[0105] In the step S702, it is judged whether a response from the 
contactless identification tag 3 is received or not. In the case of "Yes", that is, it 
is judged that the response is transmitted within the specific time, and the 
process moves on to a step S704. If "No", the process moves back to thestep 
S700. 
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[0106] In the step S704, the contents of response from the 
responding contactless identification tag 3 is analyzed by the control part 2c, 
which carries the process forward to a step S706. 

[0107] In the step S706, it is judged whether the contactless 
identification tag 3 is detached from the baggage 4 or it is normally attached to 
the baggage 4, based on the analysis by the control part 2c. If "Yes", that is, it 
is judged that it is detached, the process moves on to a step S708. If "No", the 
process moves on to a S7 12. 

[0108] In the step S708, information indicating that the responding 
contactless identification tag 3 is detached from the baggage 4 is displayed on 
the display part 2g, which carries the process forward to a step S710. 

[0109] In the step 710, communications with the targeted contactless 
identification tag 3 are suspended by the control part 2c, which carries the 
process to the step S700. 

[0110] On the other hand, in the step S712, normal communications 
with the responding contactless identification tag 3 are performed by to the 
control part 2c, which carries the process forward to a step S714. 

[0111] In the step S714, it is judged whether communications with the 
contactless identification tag 3 have completed or not by the control part 2c. If 
"Yes", that is, it is judged that the communication has completed, the process 
moves back to thestep S700. If "No", the process moves on to the step S712. 

[0112] The flow of the response function of the contactless 
identification tag 3 to a response request command will now be described 
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referring to FIG. 8. FIG. 8 Is a flow chart showing the response function of the 
contactless identification tag 3 to a response request command. 

[0113] As shown in FIG. 8, the operations start with a step S800. The 
contactless identification tag receives a response request command via the data 
reception part 30, which carries the process forward to a step 802. 

[0114] In the step S802, it is judged whether a voltage change of the 
voltage E3 is detected or not by the voltage monitoring part 34. If "Yes", that is, 
it is judged that it is detected, the process moves on to a step S804. If "No", the 
process moves on to a step S810. 

[0115] In the step S804, it is judged that the contactless identification 
tag 3 is detached from the baggage 4, which carries the process forward to a 
step S806. 

[0116] In the step S806, information indicating that the contactless 
identification tag 3 is detached from the baggage 4 is displayed on the 
electrophoresis display part 37 by the display processing part 36, which carries 
the process forward to a step S808. 

[0117] In the step 808, an ID number and information indicating that 
the contactless identification tag 3 is detached from the baggage 4 are read out 
from the data memory part 33 via the data transmission part 31 by the data 
control part 32, and transmitted to the reader-writer device 2, which completes 
the operation. 

[0118] On the other hand, in the step S802, when a change of the 
voltage E3 is not detected by the voltage monitoring part 34, which carries the 
process to the step S810, normal information such as management information 
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read out from the data memory part 33 is displayed by the display processing 
part 36 on the electrophoresis display part 37, which carries the process 
forward to a step S812. 

[0119] In the step S812, the ID number, which is read out from the 
data memory part 33 via the data transmission part 31 by the data control part 
32, is transmitted to the reader-writer device 2, which completes the operations. 

[0120] As described above, since it is possible to detect that the 
contactless identification tag 3 is detached from the baggage 4 and display this 
fact on the electrophoresis display part 37 of the contactless identification tag 3, 
it is easy to visually find out if the contactless identification tag 3 is broken by an 
accident or the contactless identification tag 3 once detached is being 
improperly reused on another but wrong baggage 4.. 

[0121] Moreover, because the contactless identification tag 3 
transmits information indicating the detachment to the reader-writer device 2 
when it is detected that the contactless identification tag 3 attached to the 
baggage 4 is detached, and because also the reader-writer device 2 displays 
the information indicating the detachment of the contactless identification tag 3 
on the display part 2g, an operator of the reader-writer device 2 can easily see 
that the contactless identification tag 3 is detached from the baggage 4. 

[0122] The data communication operation with the contactless 
identification tag 3 by the data reception part 2a and the data transmission part 
2b by means of the control part 2c shown in FIG. 2 corresponds to the data 
communication operation means described in the first mode of the invention. 
The supply operation of electromagnetic waves for supplying power by 
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transmitting carrier waves by the data transmission part 2b by means of the 
control part 2c corresponds to the electromagnetic wave transmission means 
for supplying power described in the first mode of the invention. The detection 
operation to detect the detachment of the contactless identification tag 3 from 
the baggage 4 by the voltage monitoring part 34 and the detection part 35 
shown in FIG. 3 corresponds to the detachment detection means described in 
the first through fourth modes of the invention and the sixth through ninth 
modes of the invention. The operation to display the information by the display 
processing part 36 and the electrophoresis display part 37 corresponds to the 
specific information display means described in any one of the first, third, fifth, 
sixth, eighth and tenth modes of the invention. The power supply generation 
part 38 corresponds to the driving electric power generation means described in 
the first and sixth modes of the invention. The adhesion parts 300c and 300e 
shown in FIGs. 5 and 6 correspond to the attachment means described in any 
one of the first, sixth, and eleventh modes of the invention. 

[0123] According to the above-mentioned embodiment of the present 
invention, it is detected that the contactless identification tag 3 is detached from 
the baggage 4 by a voltage change by the voltage monitoring part 34 and the 
detachment detection part 35, as described above. In addition, it is possible to 
detect that the contactless identification tag 3 is detached from the baggage 4 
by any other means, such as detecting a change in electric current values or 
using a switch to count the number of detachment of the contactless 
identification tag 3. 
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[0124] Moreover, according to the above-mentioned embodiment of 
the present invention, a voltage is changed by separating a substrate pattern 
including a resistor element from the body of the contactless identification tag 3 
when the contactless identification tag 3 attached to the baggage 4 is detached. 
In addition, voltage values can be changed by some other means. 



29 



